ある種のフックス型分岐コーシー問題について (超局所解析とその周辺) by 山根, 英司
Titleある種のフックス型分岐コーシー問題について (超局所解析とその周辺)
Author(s)山根, 英司













$x_{0}=0$ . $x_{1}=0,$ $x_{1}-x_{0}^{q}=0$
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$q$ 2 , $D_{j}$ $(0\leq j\leq n)$ .
$a(x, D)$ $S$ : $x_{0}=0$ $|\backslash 1$ ,
$0$ 1 . [1] , $a(x, D)$ : $x_{0}^{2}\mathrm{c}\{X\}arrow_{X\mathrm{C}\{}\sim 0x\}$
. $\mathrm{C}\{x\}$ .
[8] $\tau$ : $x_{0}=x_{1}=0,$ $I\mathrm{f}0$ : $x_{1}=0,$ $K_{1}$ : $x_{1}-X_{0}^{q}=0$ .
$IC_{0}$ $K_{1}$ $a(x, D)$ , $K_{0}\cap K_{1}=\tau$ .
$x\not\in T$ $f\iota(X)=-x_{0}^{q}/x_{1}$ . $x_{1}=0$ $h(x)=\infty$
. $S=\{x;h(X)=0\}\cup T,$ $I\{_{0}=\{x;h(X)=$
$\infty\}\cup T,$ $K_{1}=\{x;h(x)=-1\}\cup T$ .
$\mathrm{C}^{n+1}$ 2 $A_{0}$ $A_{1}$ :
$A_{0}=$ { $x;-1\leq f\iota(x)\leq 0$ or $h(x)=\infty$} $\cup T\supset S\cup K_{0}\cup K_{1}$ ,
$A_{1}=$ { $x;h(X)\geq 0$ or $h(x)=\infty$ or $h(x)=-1$ } $\cup T\supset S\cup I\{_{0}\cup K_{1}$ .
:
(1) $a(x, D)u(x)=x_{0}v(x)$ , $D_{0}^{j}u|_{x}0=0\equiv 0(j=0,1)$ .
, $\Omega$ $v(x)$ $\Omega\backslash (IC_{0}\cup K_{1})$
. $y\in\Omega\cap(S\backslash T)$ (1) –
.
:
1 $\mathrm{C}_{x}^{n+1}$ $O$ $j=0,1$ (1)
$u(x)$ $O\backslash A_{j}$ .
– , $y$ .
, $\gamma(0)=y$ $\gamma(t)\not\in A_{j}(t>0)$
$\gamma$ : $Iarrow O$ $u(x)$ . $I$
$[0,1]$ .
$\gamma_{0}(0)=y,$ $h\circ\gamma_{0}(t)=4t(0\leq t\leq 1/2)$ , $t$ 1/2
1 $h\circ\gamma 0(t)\in \mathrm{C}$ $|z|=2$
$\gamma_{0}$ . $\gamma_{0}(t)$ $K_{0}\backslash T$ . $(j=0)$
$u(x)$ $IC_{0}\backslash T$ .




[8] $u(x)$ . ,
$m$ m- m- .
$\triangle_{m}(m\geq 1)$ $m$ :
$\triangle_{m}=\{t\in \mathrm{R}m;0\leq t_{1}\leq ...\leq t_{m}\leq 1\}$ , $t=(t_{1}, \ldots, t_{m})$ .
$\mathrm{C}^{m}$
$\sigma=(\sigma_{1}, \sigma_{2}, \ldots, \sigma_{m})$ , $x_{0}\in \mathrm{C}$
m- $S_{m}=s_{m}(X_{0})$ :
$S_{m}(x\mathrm{o})$ : $t\in\triangle_{m^{\vdash+x}0t\mathrm{C}_{\sigma}}\in m$ .
$d\sigma_{(m)}=d\sigma_{1^{\wedge\cdots\wedge d\sigma_{m}}}$ . $(0,0)\in \mathrm{C}_{\sigma}^{m}\cross \mathrm{c}_{x}n+1$
$f=f(\sigma, X)$ , m- $fd\sigma_{(m)}$ $S_{m}$
(2) $I(x)$ $=$ $\int_{S_{\tau n}}fd\sigma_{()}m=\int_{S_{m}}f(\sigma, x)d\sigma_{1}\wedge\cdots\wedge d\sigma_{m}$
$=$ $\int_{\Delta_{m}}f(x0t, X)x_{0^{d}m}^{m}t1\wedge\cdots\wedge dt$
$=$ $\int_{0}^{x_{0}}d\sigma_{m}\int_{0}^{\sigma_{m_{d}}}\sigma m-1\ldots\int_{0}^{\sigma_{2}}f(\sigma, x)d\sigma 1,$ $m\geq 1$
. .
$D_{0}I(x)$ $=$ $\int_{S_{m}}$ Do $fd \sigma(m)+\int_{S_{m-1}}f|\sigma m=x0d\sigma(m-1)$ ,





, $m\in \mathrm{Z}$ 2 .
[8] . $k_{0}(x)=\varphi_{0}(x)=X_{1},$ $k_{1}(x)=x_{1^{-X^{q}}}0$
, $m\geq 1$
$\varphi_{m}(\sigma, X)=k_{m}(X)+\sum j=m1(-1)j+1\sigma_{j}q$





$\psi_{k,l}(\sigma_{k}, \ldots, \sigma\iota)=\Sigma_{j=k}\iota(-1)^{j}+1\sigma^{q}j’ 1\leq k\leq l$ , .
$\mathrm{C}_{x’’}^{n-}1,$ $X”=(x_{2}, \ldots, x_{n})$ , $||x’’||= \max_{2\leq j\leq n}|x_{j}|$
$D_{a}^{n-1}=\{x’’\in \mathrm{C}^{n-1} ; ||X’’||<a\},$ $a>0$ , .
$\mathrm{C}_{\sigma}^{7n-2},,$ $\sigma’=(\sigma_{2,\ldots,-1}\sigma_{m})$ , $\Omega_{a}^{m-2}.(a>0)$
$\Omega_{a}^{m-2}=\{\sigma’\in \mathrm{C}^{m-2};_{2\leq}\max_{-1}j\leq m|\sigma_{j}|<a,\max_{-}2\leq l\leq m1|\psi_{2,l}(\sigma’)|<a\}$
.
$\mathrm{C}_{\zeta}^{2},$ $\zeta=(\zeta_{0}, \zeta_{1})$ , . $|| \zeta||=\max(|\zeta_{0}|, |\zeta_{1}|)$ , $D_{a}^{2}=$
$\{(\in \mathrm{C}^{2};||\zeta||<a\},$ $a>0$ , . $\mathcal{K}_{0}$ : $\zeta_{1}=0,$ $\mathcal{K}_{1}$ : $\zeta_{1}=\zeta_{0}^{q}$
, $\mathcal{X}=\mathrm{C}^{2}\backslash (\mathcal{K}_{0^{\cup \mathcal{K}}1}),$ $\mathcal{X}_{a}=\mathcal{X}\cap D_{a}^{2}$ .
$\hat{\mathcal{X}}$ , a .
(1) $y$ $u(x)$
(3) $u(x)=m=2 \sum\infty I_{m}(_{X)}$
.
$I_{m}(x)= \int_{S_{m}}u_{m}(\sigma_{1}, \varphi_{m}(\sigma, x), \sigma X)’,\prime\prime d\sigma_{(m)}$
$= \int_{\triangle_{m}}u_{m}(_{X_{01,\varphi m}}t(x0t, x),$ $x_{0}t2,$
$\ldots,$ $X0tm-1,$ $x);’\cdots tX^{m_{dt_{1^{\wedge}}}}0\Lambda dm$
, $u_{m}=u_{m}(\zeta, \sigma x)’,\prime\prime$ .




$u_{m}$ : $\hat{\mathcal{X}}_{a}\cross\{\sigma\in\Omega_{r}\prime m-2;\sigma 3\sigma 5\sigma_{7}\cdots\sigma_{m}-3\sigma_{m-1}\neq 0\}\cross D_{r}^{n-1}arrow \mathrm{C}$
$(m=2,4,6, \ldots)$
, (3) $y$ (1) . $m$
$u_{m}\equiv 0$ .
$\sigma 3\sigma 5\sigma 7\ldots\sigma m-3\sigma m-1u_{m}(\zeta, \sigma’’’, X)$ $\cross\Omega_{r}^{m-2}\cross D_{r}^{n-1}$
, $\mathcal{K}\subset$ $c\kappa>0$ ,
$(\zeta, \sigma’, X’’)\in \mathcal{K}\cross\Omega_{rr}^{m-2_{\mathrm{X}D^{n-1}}}fm=4,6,8,$
$\ldots$
$| \sigma_{3}\sigma \mathrm{s}\sigma_{73}\ldots\sigma_{m-}\sigma_{m-1}u_{m}|\leq c_{\mathcal{K}}^{m+1}\cdot\frac{m}{2}\cdot(\frac{m}{2})$ !
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.(3) $y$ – . [8]
, $y$ $V$ $\mathcal{K}\subset$ ,
$x\in V,$ $m,$ $t\in\triangle_{\gamma n}$
$(x_{0^{t_{1,\varphi m}}}(x0t, x))\in \mathcal{K},$ $(x_{0}t_{2}, \ldots, X0t_{m-}1)\in\Omega_{r}^{m-2},$ $x^{;\prime}\in D_{r}^{n-1}$
. $\mathcal{K}$ ,
.
$| \sigma_{\mathrm{s}^{\sigma_{5}\cdots\sigma_{m}u}}-1m(\sigma 1, \varphi m(\sigma, X), \sigma X)’,\prime\prime|\leq c_{\mathcal{K}}^{m+1}\cdot\frac{m}{2}\cdot(\frac{m}{2})$ !
$x\in V,$ $\sigma=^{s_{m}(x_{0})}(t)$ . :
(4) $|u_{m}(X_{0}t_{1}, \varphi m(x_{0}t, x), x0t_{2}, \ldots x0^{t_{m-1}}, x)_{X_{0}|}’;m$
$\leq$ $\frac{|x_{0}.|^{1\frac{m}{2}}+}{t_{3}t_{5}t_{7}\cdot\cdot tm-3tm-1}c_{\mathcal{K}}^{m+1}\cdot\frac{m}{2}\cdot(\frac{m}{2})$ !.
1 $m=4,6,8,$ $\ldots$
(5) $j_{m}= \int_{\triangle_{n}},\frac{dt_{1}dt2.\cdot.\cdot.\cdot dt_{m-1}dt_{m}}{t_{3}t_{5}t7t_{m-}3tm-1}=\{(\frac{m}{2})!\}^{-2}(\frac{m}{2}+1)^{-1}$ .
(4) (5) , $I_{m}(x)$ $V$
$|I_{m}(x)| \leq|x_{0}|^{1+\frac{m}{2}}c_{\kappa}m+1\{(\frac{m}{2})!\}^{-1}$
. (3) , $V$ .
3 2
(3) (1) $u(x)$ $u_{m}$
.
2(2) $I(x)$
$a(_{X}, D)I(x)$ $=$ $\int_{S_{?n}}a(_{X}, D)fd\sigma_{(}m)+\int_{S_{m-1}}Amf1|\sigma mx0d=\sigma_{(})m-1$
$+ \int_{S_{m-2}}x0f|_{\sigma\sigma}m-1==x0d\sigma?n(m-2)$
. $A_{1}^{m}=A_{1}^{m}(X, D_{\sigma_{m}}, D_{0}, D_{1})=x_{0}(D_{\sigma m}+2D0+q_{X^{q-}}0D1)1$
.
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$(\zeta, \sigma’, X’)’=((0, y_{1}),$ $0,0)$ $u_{*}(\zeta, \sigma’, X’’)$ $u_{*}\circ\varphi_{m}$
$=u_{*}$
$(\sigma_{1} , \varphi_{m}(\sigma, x), \sigma x^{;\prime})’$, . $\zeta_{1}$ $\partial_{1}$ .
2 .
3





. $P_{0}^{m}$ $m$ .
4 $\sigma_{m}=x_{0}$
$A_{1}^{m}$ ( $x,$ $D_{\sigma_{m}’}$ D , $D1$ ) $(u_{*}\mathrm{o}\varphi_{m})=0$ .
$m\geq 0,$ $\sigma_{m+1}=x_{0},$ $\zeta 0=\sigma_{1},$ $\zeta 1=\varphi_{m}(\sigma, x)$
(6) $\{P_{1}(x, D’’)+P_{0}^{m}(X)\partial_{1}\}u_{m}+x_{0}u_{m+2}=\delta_{m}^{0}x_{0}v(X)$
, (3) $u(x)$ (1) .
$\delta_{0}^{0}=1,$ $\delta_{m}^{0}=0(m>0)$ , $m\leq 0$ $m$ $u_{m}\equiv 0$
.
$m$ . $P_{0}^{m}=a_{1}(x)$ $m$
.
$m=0$
(7) $u_{2}(\zeta, X’’)=v(\zeta, x’’)$
. , $b>0$ $u_{2}$ $\mathrm{x}D_{b}^{n-1}$ .
$m=4,6,8,$ $\ldots$ (6) , $\sigma_{m-1}=x_{0},$ $\zeta_{0}=\sigma_{1},$ $\zeta_{1}=$
$\varphi_{\mathfrak{m}-2}(\sigma_{1,\ldots 2}, \sigma m-, x)$
(8) $x_{0}u_{m}=Q(x, \partial 1, D\prime\prime)um-2$
. $Q$ $m$ 1 .
2 (a) (b) :
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(a) $\sigma_{m-1}=x_{0},$ $\zeta_{1}=\varphi_{m-2}(\sigma 1, \ldots, \sigma m-2)|\sigma 1=\zeta 0$ ’
(b) $x_{0}=\sigma_{m-}1,$ $x_{1}=\zeta_{1}-(^{q}0-\psi 2,m-2(\sigma_{2}, \ldots, \sigma_{m-2})$ .
$u_{m}(m=4,6,8, \ldots)$
(9) $\sigma_{m-\mathrm{l}}u_{m}(\zeta, \sigma 2, \ldots, \sigma m-1, X’’)=R(\alpha, \beta, \zeta, x^{;}\partial_{1}’,, D’’)u_{m}-2$
. $\alpha=\sigma_{m-1},$ $\beta=\psi_{2,m-2}(\sigma_{2}, \ldots, \sigma_{m-2})$
. , $R(\alpha, \beta, \zeta, x’’, \partial 1, D\prime\prime)$ 1 , $\mathrm{C}_{\alpha,\beta}^{2}\cross$
$\mathrm{C}_{(}^{2}\cross \mathrm{C}_{x’’}^{n-1\prime},$$X=’(x_{2}, \ldots, x_{n})$ , .
$R’$ $R”(0<R’<R’’)$ $R(\alpha, \beta, \zeta, X’’, \partial 1, D\prime\prime)$
$\triangle_{R’}^{2}\cross D_{R’’}^{2}\cross D_{R’}^{n-}$ 1 . $\triangle_{R’}^{2}$
$\triangle_{R’}^{2}=\{(\alpha, \beta)\in \mathrm{C}^{2};\max(|\alpha|, |\beta|)<R’\}$ .
$c_{0}>0$ , $r(\alpha, \beta, \zeta, x^{;})$’ $R$
$\partial_{1}^{q}r(\alpha, \beta, \zeta, X)\prime\prime\ll c_{0^{+}}^{q1}q!\frac{1}{R’-\xi}$ , $\xi=\sum_{j=2}x_{j}n$ ,
$q\geq 0$ $(\alpha, \beta, \zeta)\in\triangle_{R’}^{2}\cross D_{R}^{2}$, .
, $x”=(x_{2}, \ldots, x_{n})$
. $\alpha,$ $\beta,$ $\zeta$ .
$R’>0$ $0<R’\leq b$ , $a=R’$ .
5 $m=4,6,8,$ $\ldots$ $\sigma 3\sigma 5\sigma 7\ldots\sigma m-3\sigma m-1u_{m}(\zeta, \sigma’, x’)$’
$\hat{\mathcal{X}}_{a}\cross\Omega_{R’}^{m-2}\cross D_{R}^{n- }’$
1 .
$0<R<R’$ $R$ , $\Phi(\xi)=1/(R-\xi)$ .
:
6 $\mathcal{K}\subset$ , $c>0$
$p\in \mathrm{N}_{f}\zeta\in \mathcal{K},$ $m=4,6,8,$ $\ldots,$ $\sigma’\in\Omega_{R’}^{m-2}$ ,
(10) $\partial_{1}^{p}\{\sigma_{3}\sigma 5\ldots\sigma m-1um(\zeta, \sigma X)’,\prime\prime\}$
$\ll$ $i+j \leq(\sum_{/m-2)2}cm+p(p+i)!D^{j}\Phi(\xi))\xi=\sum_{j=2}x_{j}n$ .
$0<r_{0}<R$ $r_{0}$ . $(\zeta, \sigma’)\in \mathcal{K}\cross\Omega_{R’}^{m-2}$ ,
$x” \in\{x’’; \sum_{j=2}^{n}|x_{j}|<r_{0}\}$ ,
$| \sigma_{3}\sigma_{5}\cdots\sigma_{m-1}u_{m}|\leq\sum_{/i+j\leq(m-2)2}cim!\frac{j!}{(R-r\mathrm{o})j+1}$
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. $i!j!\leq(m/2)!$ , $r=r_{0}/(n-1)$ 2
,
4
$f$ : $\mathrm{C}arrow \mathrm{C}$ $f(z)=z^{q}+1$ . $K=f^{-1}(2S1)=\{z,$ $|z^{q}+1|=$
$2\}\subset \mathrm{C}^{*}$
$\text{ }$ . $f$ $\mathrm{c}*\supset K$ , $K$
.
$\alpha_{p}$ : $Iarrow K(0\leq P\leq q-1)$
$f\circ\alpha_{p}(t)=2\beta(t)$ ,
$\alpha_{p}(0)=\beta(p/q)$ , $\alpha_{p}(1)=\beta((p+1)/q)$ ,
$2\pi ip/q\leq\arg\alpha(pt)\leq 2\pi i(p+1)/q$
$\beta(t)=\exp(2\pi it)$ . $K=\cup^{q-1}p=0\alpha p$ .




$\omega_{P}=\beta((2p+1)/2q),$ $0\leq P\leq q-1$ , $-1$
$q$ , $L_{p}$ $0$ $\omega_{P}$ .
$L_{p}=\{z=t\omega_{p}\in \mathrm{C};t\in I\}$ , $I=[0,1]$ ,
. $L=\cup^{q-}p=0L\mathrm{P}1$ , $L=\{z;-1\leq z^{q}\leq 0\}$ ,
$f$ : $\mathrm{C}\backslash Larrow \mathrm{C}\backslash I$ .
$\mathrm{C}\backslash I$
$2S^{1}$ $R:(\mathrm{C}\backslash I)\cross Iarrow \mathrm{C}\backslash I$
$R(z, s)=(1-s)Z+2s \frac{z}{|z|}$ , $(z, s)\in(\mathrm{C}\backslash I)\mathrm{x}I$ ,
.
$R(r\exp(i\theta), S)=((2-r)_{S}+r)\exp(i\theta)$ , $(r\exp(i\theta), S)\in(\mathrm{C}\backslash I)\mathrm{x}I$ ,
, $|R(z, \cdot)|$ .
$R’(z, 0)=z$ $R’$ : $(\mathrm{C}\backslash L)\cross Iarrow \mathrm{C}\backslash L$ $(z, s)\in$
$(\mathrm{C}\backslash L)\cross I$
(11) $(f\circ R’)(z, S)=R(f(Z), s)=(1-S)f(z)+2_{S\frac{f(z)}{|f(z)|}}$
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– . $z\in \mathrm{C}\backslash L$
$S(p)=\{z;2\pi p/q\leq\arg z<2\pi(p+1)/q\}\subset \mathrm{C}^{*}$ , $0\leq p\leq q-1$ ,
, $R’(z, s)\backslash$ $S(p)$ . $R’$ $\mathrm{C}\backslash L$ $K$
. $0\leq p\leq q-1$
, $R’$ $(\mathrm{C}\backslash L)\cap S[p]=S[p|\backslash L_{p}$ $\alpha_{P}$
. $S[p]=\{z;2\pi p/q\leq\arg z\leq 2\pi(p+1)/q\}\subset \mathrm{c}*$ .
, $f$
$R’(z, s)=f^{-1}\circ R(f(_{Z}), S)$
. $R’$ $R$ . $R’$
. $|f(R’(Z, \cdot))|=|R(f(z), \cdot)|$
.
$(*)\{$
$\gamma(0)=0,$ $t\neq 0$ $\gamma(t)\not\in L$ ,
$\epsilon>0$ arg ,
$0<t<\epsilon$ \mbox{\boldmath $\pi$}/q $<\arg\gamma(t)<\pi/q$
$\gamma$ : $Iarrow \mathrm{C}$ . $\gamma(]0, \mathcal{E}[)$ $L_{-1}$ $L_{0}$
. ( $L_{-1-1}=L_{q}$ . )
$(*)$ $\gamma(1)=\gamma’(1)$ 2 $\gamma$ $\gamma’$ $(*)-$
, $t\neq 0$ $H$
.
$(s, t)\not\in L$ , $t\in I$
$H(0, t)=\gamma(t),$ $H(1, t)=\gamma’(t)$ $H(s, t)$ : $I\cross Iarrow \mathrm{C}$
. $\gamma$ $\gamma’$ $(*)-$ , $\gamma\sim\gamma’$ .
$\sim$ .
$(*)$ $\gamma$ $\gamma_{1}\gamma_{2}\gamma_{3}$ $(*)-$ .
$\gamma_{1}(t)=t$ ,
$\gamma_{2}(t)=\{$
$\lambda_{j}(Jt-j+1)$ , $(j-1)/J\leq t\leq j/J,$ $1\leq j\leq[J]$ ,
$\lambda_{[J]+1}(Jt-[J])$ , $[J]/J\leq t\leq 1$ ,
$\gamma_{3}(t)=R’(\gamma(1), 1-t)$ ,
$(\gamma_{1}\gamma 2\gamma_{3})(t)=\{$
$\gamma_{1}(4t)$ , $0\leq t\leq 1/4$ ,
$\gamma_{2}(4t-1)$ , $1/4\leq t\leq 1/2$ ,
$\gamma_{3}(2t-1)$ , $1/2\leq t\leq 1$
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. $\lambda_{k}=\alpha_{k-1}(1\leq k\leq[J]+1)$ $\lambda_{k}=\alpha_{-k}^{-1}(1\leq k\leq$
$[J]+1)$ .
$|f\circ\gamma_{1}(t)|$ 1 2 , $|f\circ\gamma_{2}(t)|\equiv 2$ .
$|f\circ\gamma_{3}(t)|$ , 2 $|f(\gamma(1))|$ .
$(*)$ , $\sim$ $\mathcal{R}(\mathrm{C}\backslash L)$
. $\pi_{L}$ : $\mathcal{R}(\mathrm{C}\backslash L)arrow \mathrm{C}\backslash L,\hat{z}=[\gamma]-\# z=\gamma(1)$ .
$\mathcal{R}(\mathrm{C}\backslash L)$ , $\mathrm{C}\backslash L$ – .
– , 1 $\subset \mathrm{C}\backslash L$
. $(\mathrm{C}\backslash L)^{\sim}$ , $\mathcal{R}(\mathrm{C}\backslash L)$
$(\mathrm{C}\backslash L)^{\sim}$ – : $l(t)=1-t,$ $t\in I$ ,
, $\gamma$ $(*)$ , $l\gamma$ $\not\in.$)
.
$\{$
$(l\gamma)(t)=l(2t)$ , $0\leq t\leq 1/2$ ,




$F$ : $\mathcal{R}(\mathrm{c}\backslash L)\cross Iarrow Z$,
$Z=\{z\in \mathrm{C};f(z)=z^{q}+1\neq 0\}\subset \mathrm{C}$ ,
.
$F$ : $\mathcal{R}(\mathrm{c}\backslash L)\cross(I\backslash \{\mathrm{o}\})arrow \mathrm{C}\backslash L$
. $\hat{z}\in \mathcal{R}(\mathrm{C}\backslash L)$
$F(\hat{z}, 0)=0$ , $F(\hat{z}, 1)=\pi_{L}(\hat{z})=z\in \mathrm{C}\backslash L$
. $G:\mathcal{R}(\mathrm{C}\backslash L)\cross Iarrow \mathrm{C}^{*}$
$G^{q}=f\mathrm{o}F=F^{q}+1$ , $G(\hat{z}, 0)=1$
, $G(\hat{z}, 1)^{q}=f(z),$ $z=\pi_{L}(\hat{z})$ .




$m$ , 1 $\leq j\leq m$ , $S_{m}=(\sigma_{1}, \ldots, \sigma_{m})$ :
$\mathcal{R}(\mathrm{C}\backslash L)\cross\triangle_{m}arrow \mathrm{C}_{\sigma}^{m}$
$\xi_{j}=F(\hat{Z}, tj),$ $\eta_{j}=G(\hat{Z}, tj)$ ($j$ ),
$\xi_{j}=H(\hat{Z}, tj),$ $\eta_{j}=G(\hat{z}, t_{j})^{-1}$ ($j$ ),
$\sigma_{j}=\sigma_{j}(\hat{z}, t)=\xi_{j}$ $\prod_{i=j1}^{m}+$ $\eta_{i}$
. mi$=m+1$ $\eta_{i}=1$ .
, .
$\triangle_{m}$ $\triangle_{m}^{j}=\{t\in\triangle_{m)}t_{j}=t_{j+1}\}(0\leq j\leq m),$ $t_{0}\equiv 0,$ $t_{m+1}\equiv 1$ ,
, $H^{j}(Z)=\{\sigma\in \mathrm{C}_{\sigma}^{m}; \sigma_{j}=\sigma_{j+1}\}(0\leq j\leq m),$ $\sigma_{0}=0,$ $\sigma_{m+1}=Z$ ,
$\mathrm{C}_{\sigma}^{m}$ .
7 $rn=2,4,6,$ $\ldots$ , .
(12) $\sqrt)k,\iota^{\mathrm{o}S}7n=-(_{i=}\prod_{k}^{m}\eta_{i}^{q}-\prod_{i=l+1}^{m}\eta i)q$ , $1\leq k\leq l\leq m$ ,
(13) $1- \psi_{k,m}(S_{m}(\hat{Z}, t))=\prod_{i=k}^{m}\eta_{i}^{q}\neq 0$, $1\leq k\leq m$ ,
(14) $S_{m}(\hat{z}, \triangle_{m}^{j})\subset H^{j}(z)$ , $0\leq j\leq m$ , $z=\pi_{L}(\hat{z})$ .
$1\leq j\leq\prime rn$ $s_{j}=|\eta_{j}|$ .
8 $k$ $1\leq k\leq m$ ,
$\min(1,$ $\frac{|f(z)|}{2})\leq(\prod_{j=k}^{m}Sj)^{q}\leq\max(4, |f(Z)|)$ .
9 $c$ ,
$( \prod_{j=1}^{m}s_{j)}j+cq\leq\max(|f(z)|^{m}+C, 24m+3C-1,23m+2C-1|f(z)|-(m+C))$ .
10
(15) $| \sigma_{j}(\hat{z}, t)|^{q}\leq 2\max(4, |f(z)|)$ .
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$\xi_{j}^{q}=(-1)^{m-j}(\eta^{q}j-1)$ ,
$|\sigma_{j}^{q}|$ $=$ $| \xi_{j}^{q}\prod_{i=j+1}^{m}\eta_{i}^{q}|=|\eta_{j}^{q}-1|i\prod_{=j+1}^{m}|\eta_{i}|q$
$\leq$ $\prod_{i=j}^{m}|\eta_{i}|^{q}+=\prod_{ij+1}^{m}|\eta i|q=i\prod_{=j}^{m}S_{i}+q\prod_{i=j+1}^{m}S_{i}^{q}$
. 8
11 $\mathcal{R}(\mathrm{C}\backslash L)$ $\mathcal{L}$ , $C=C_{\mathcal{L}}$




(16) $| \prod_{i=j+1}^{m}\eta i|\geq(\min(1, |f(\mathcal{Z})|/2))^{1/q}$
.
(17) $| \sigma_{j}|\geq|\xi_{j}|(\min(1, |f(z)|/2))^{1/q}$
. $-$ $\xi_{j}(\hat{Z}, t)$ $F(\hat{z}, t_{j})$ $(F/G)(\hat{Z}, t_{j})$ , $|G(\hat{z}, t_{j})|\leq$
$\max(2^{1/q}, |f(z)|^{1/q})$ ,
(18) $| \xi_{j}(t)|\geq|F(\hat{z}, t_{j})|\min(2-1/q, |f(z)|^{-}1/q)$
. (17) (18) ,
$| \sigma_{j}|\geq|F(\hat{z}, t_{j})|\min(2^{-1/q}, |f(z)|-1/q)(\min(1, |f(z)|/2))^{1/q}$
. $C’=C_{\mathcal{L}}$’ , $|F(\hat{z}, t)|\geq C’t$ $(\hat{z}, t)\in \mathcal{L}\mathrm{x}I$
.
$S_{m}$ .
$\partial S_{m}/\partial t=(\partial\sigma_{i}/\partial t_{j})_{1\leq j}i,\leq m$ ,
$\det\frac{\partial S_{m}}{\partial t}=\prod_{=j1}^{m}\frac{d\xi_{j}(t_{j})}{dt_{j}}\cdot\prod_{2j=}^{m}\eta j(t_{j})^{j-1}$
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.$d\sigma_{(m)}$ $=$ $d\sigma_{1}\wedge\cdots\wedge d\sigma_{m}$
$=$ $\prod_{j=\perp}^{m}\frac{d\xi_{j}(t_{j})}{dt_{j}}j\prod_{=2}\eta_{j}(t_{j}m)j-1$ . $dt1\wedge dt_{2}\cdots$ A $dt_{m}$ .
.
Mes $S_{m}(\hat{z}, \cdot)$ $=$ $\int_{\triangle_{m}}\frac{|d\sigma_{(m)}|}{|\sigma_{3}\sigma_{5}\cdots\sigma_{m-1}|}$
$=$ $\int_{\Delta_{m}}\frac{1}{|\sigma_{3}\sigma_{5}\cdots\sigma_{m-1}|}|\det\frac{\partial S_{m}(\hat{z},t)}{\partial t}|dt_{1}dt_{2}\cdots dt_{m}$
.
1 $\mathcal{R}(\mathrm{C}\backslash L)$ $\mathcal{L}$ $C_{2}=C_{2,\mathcal{L}}$
, $m=2,4,6,$ $\ldots$ $\hat{z}\in \mathcal{L}$
Mes $S_{7n}( \hat{z}, \cdot)\leq C_{2}^{m+1}\{(\frac{m}{2})!\}^{-2}(\frac{m}{2}+1)^{-1}$ .
[8] ,
$d\sigma_{(m)}=\wedge\eta_{j}^{j}c+(q-1)/2(\hat{z}, tj)^{-}(q+1)/2dj=1mF(\hat{z}, t_{j})$ .
. 9 , $C_{3}=C_{3,c}$ , $(\hat{z}, t)\in L\mathrm{x}\triangle_{m}$
$\prod_{j=1}^{m}|\eta_{j}^{j+(q1}|-)/2\leq C_{3}^{m+1},$ $|G(\hat{z}, t_{j})|-1\leq C_{3},$ $|dF(\hat{z}, tj)/dt_{j}|\leq C_{3}$
. 11, 1 (5)
6 $T_{m}(_{\hat{X}_{)}}\cdot)$
$O$ $\mathrm{C}^{n+1}$ :
$\mathcal{O}=\{x\in \mathrm{C}^{n+1},\max_{0\leq j\leq n}|x_{j}|<\delta\}$ , $\delta>0$ .
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$X=O\backslash (I\mathrm{f}_{0}\cup K_{1})$ , $\check{X}arrow X,\check{x}\vdash\not\simeq x=\pi_{X}(\check{x})$
. , $\gamma(0)=y$ $\gamma$ : $Iarrow X$
. $\check{y}\in\check{X}$ $\gamma_{y}(t)\equiv y(t\in I)$ ,
$\pi_{X}(\check{y})=y$ .
$(-k_{0}(x))-1/q$ . .
$\check{X}\in\check{X}$ $(-k_{0}(\check{x}))-1/q$ . $Z=\{z\in \mathrm{C};z^{q}+1\neq 0\}$
. $\hat{Z}arrow Z,\hat{z}‘\vdash+z=\pi_{z(\hat{Z})}$ . $\hat{Z}$ ,
$\gamma(0)=0\in Z$ $\gamma$ : $Iarrow Z$ ,
. $\mathcal{R}(\mathrm{C}\backslash L)arrow\hat{Z}$ well-defined . $\gamma_{0}(t)\equiv 0,$ $t\in I$ ,
\mbox{\boldmath $\gamma$} $\hat{0}\in\hat{Z}$ .
$g:\check{X}arrow Z$ , $\check{x}\vdash+x_{0}(-k_{0}(\check{x}))-1/q$
. $f\iota(X)=g(\check{X})^{q}$ .
$\hat{g}$ : $Xarrow Zk$
$\pi_{Z}0\hat{g}=g$ , $\hat{g}(\check{y})=\hat{0}$
( $\text{ }-$ ) .
$(**)$ $\gamma(0)=y\in A_{0}$ , $t\neq 0$ $\gamma(t)\not\in A_{0}$
$\gamma$ : $Iarrow O$ . $(**)$ $\gamma(1)=\gamma’(1)$ 2
$\gamma$
$\gamma’$ $(**)-$ , $t\neq 0$ $H(s, t)\not\in A_{0}$
, $t\in I$ $H(0, t)=\gamma(t),$ $H(1, t)=\gamma’(t)$
$H(s, t)$ $\mathrm{x}Iarrow O$ $\gamma$ $\gamma’$ $(**)-$ $|\backslash$
$\gamma\simeq\gamma’$ .
$(**)$ . $\simeq$ $\mathcal{U}$ , $\hat{x}=$
$[\gamma]\vdash\Rightarrow x=\pi_{l\mathit{4}}(\hat{X})=\gamma(1)$ . $\mathcal{U}arrow\check{X},\hat{x}\vdasharrow\check{x}$
well-defined , $(-k_{0})^{-1}/q$ ,
$\hat{g}$ : $\mathcal{U}arrow \mathcal{R}(\mathrm{C}\backslash L)\subset\hat{Z}$, $\hat{x}\vdasharrow\hat{g}(\hat{x})=\hat{g}(\check{x})$
.





$\mathcal{U}$ $O\backslash A_{0}$ (– ) .
$\overline{x}=((-y_{1})\perp/q,0y1,)\in O\backslash A_{0}$
$(O\backslash A\mathrm{o})^{\sim}$ . $h(\overline{x})=1$ . $\overline{\gamma}(t)=(1-t)_{\overline{X}}+ty,$ $t\in I$ ,
$\overline{\gamma}$ . $(**)$ $\gamma$ $\overline{\gamma}\gamma$
. $\mathcal{U}arrow(O\backslash A_{0})^{\sim}$ , $\mathcal{U}$
.
T $\mathcal{U}\cross\triangle_{m}arrow \mathrm{C}_{\sigma}^{m}(m=2,4,6, \ldots)$
$T_{m}(\hat{x}, t)=(-k_{0}(\hat{X}))1/qs_{m}(\hat{g}(\hat{X}), t)$
. $\sigma_{j}(\hat{x}, t)(1\leq j\leq m)$ . $(\sigma_{j}(\hat{z}, t)$ $(-k_{0})^{1}/q$
. ) $C_{m}^{1}$ : $\mathcal{U}\cross\triangle_{m}arrow \mathrm{C}^{2}$
$o_{m}^{1}(\hat{x}, t)=(\sigma_{1}(\hat{x}, t),$ $\varphi_{m}(T(m\hat{x}, t),$ $X))$
.
(19) $\varphi_{m}(T_{m}(\hat{X}, t),$ $x)=k_{0}(x) \prod_{i=1}^{m}\eta_{i}^{q}$
.
2 $(\hat{x}, t)\in \mathcal{U}\cross\triangle_{m}$ ,
(20) $C_{m}^{1}(\hat{x}, t)\in \mathcal{X}=\{(\zeta_{0}, \zeta 1);\zeta_{1}(\zeta_{1}-\zeta_{0}^{q})\neq 0\}$ ,
(21) $T_{m}(\hat{x}, \triangle_{m}j)\subset H^{J}(x_{0})’$ , $0\leq j\leq m$ .
, (19), (15), (12) 8 ,
(22) $|\varphi_{m}(T_{m}(\hat{X}, t),$ $X)| \leq\max(4|k_{0}(x)|, |k_{1}(x)|)$ ,
(23) $|\sigma_{j()|^{q}}\hat{X},$$t \leq 2\max(4|k_{0}(x)|, |k_{1}(x)|)$ ,
(24) $|( \psi_{2,l}\circ T_{m})(\hat{x}, t)|\leq 2\max(4|k_{0(}x)|,$ $|k_{1}(x)|)$
.
$\delta>0$ , $(\hat{x}, t)\in \mathcal{U}\cross\triangle_{m}$ ,
(25) $C_{m}^{1}(\hat{x}, t)\in \mathcal{X}_{b}\subset \mathcal{X}_{a}$
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$0<b<a$ ,
(26) $\sigma’(\hat{X}, t)\in\Omega_{r}^{m-2}$ ,
(27) $x\in \mathcal{O}\Rightarrow x’’\in D_{r}^{n-1}$
. 2 . $\mathcal{X}$
$C_{m}^{1}$ . $\overline{\gamma}^{-1}(t)=t\overline{x}+(1-t)y$ $(**)$
$\overline{\gamma}^{-1}(0)=y,\overline{\gamma}^{-1}(1)=\overline{x}$ . $\hat{\frac{}{x}}\in \mathcal{U}$ $(**)-$
. $c_{m}^{1}(^{\hat{\frac{}{x}}}, \mathrm{o})=(0, y_{1})\in \mathcal{X}$ .
$(0, y_{1})$ $\mathcal{X}$ $\pi_{\mathcal{X}}$ : $\hat{\mathcal{X}}arrow \mathcal{X}$ .






, $C_{m}^{1}=\pi_{\mathcal{X}}\circ\hat{C}^{1}m’\hat{C}_{m}^{1}(^{\hat{\frac{}{x}}}, \mathrm{o})=\hat{y}_{1}$ – .




Mes $T_{m}( \hat{x}, \cdot)=\int_{\triangle_{m}}\frac{|d\sigma_{(m)}|}{|\sigma_{3}\sigma_{5}\cdots\sigma_{m-1}|}$
$=$ $\int_{\triangle_{\mathrm{m}}}\frac{1}{|\sigma_{3}(\hat{x},t)\cdots\sigma_{m-1}(\hat{X},t)|}|\det\frac{\partial T_{m}(\hat{x},\cdot)}{\partial t}|dt1dt2\ldots dt_{m}$
. 11 1 .
3 $K\subset \mathcal{U}$ , $c(K)$ $C(K)$
, $m=2,4,6,$ $\ldots,\hat{x}\in K$
(28) $|\sigma_{j}(\hat{x}, t)|$ $\geq$ $c(K)t_{j}$ ,





$F(\sigma, x)=u_{m}(\sigma 1, \varphi m(\sigma, X), \sigma’’’, X)$ ,
$\omega(\sigma, x)=F(\sigma, x)d\sigma_{(m})$
.
$I_{m}(x)= \int_{s_{m}(0}x)\omega(\sigma, x)$ $x$
. $\int_{T(\hat{x},\cdot)}\omega(\sigma, x)$ , (28), 5, (5) .
$\hat{x}\in \mathcal{U}$
$y$ , $\hat{x}$ $y$
$x=\pi_{\mathcal{U}}(\hat{X})\in O\backslash A_{0}$ – .
13 $I_{m}(x)$ $\mathcal{U}$ Z
$I_{m}(\hat{x})$ $=$ $\int_{T_{11}(\hat{x}},,\cdot)\sigma\omega(, X)$




$j=0$ . 12 (25) ,
$K\subset \mathcal{U}$ , $\hat{C}_{m}^{1}(K\cross\triangle_{m})l$3: $m=2,4,6,$ $\ldots$
$\mathcal{K}\subset$ . 2, (26), (27), (29) ,
$\hat{x}\in K$ ,
$|I_{m}( \hat{x})|\leq c_{\kappa^{n+1}}^{7}\cdot\frac{m}{2}\cdot(\frac{m}{2})$ ! $\cdot C(K)m+1\{(\frac{m}{2})!\}^{-2}(\frac{m}{2}+1)^{-1}$
$\leq\{_{C_{\mathcal{K}}c}(K)\}^{m+1}\{(\frac{m}{2})!\}^{-1}$
. $\sum_{m=2,4,\ldots m}I(\hat{X})$ $\mathcal{U}$ . $j=0$
.
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$y_{j}=x_{j}$ $(j=2,3, \ldots, n)$
$y=\varphi(x)$ , $I\mathrm{f}_{0}$ $K_{1}$ ,




$D_{x_{j}}=D_{y_{j}}$ $(j=2,3, \ldots, n)$
. , $\tilde{a}_{j}$ $\tilde{b}$





$\Leftrightarrow$ $h(x)\geq 0$ $h(x)=\infty$ $h(x)=-1$
. $\varphi$ $A_{0}$ $A_{1}$ . 1
.
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